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DETAILED ACTION 

1 . Preliminary amendment dated 7/27/06 has been received and entered. Claims 1 8-65 have 
been canceled. Claims 1-17 are currently pending. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-8, and 10-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Herrmann et al. (6,543,274) in view of Yen et al. (4,513,261). 

Re claims 1, 6, and 16, as depicted in figs. 1 and 4, Herrmann et al. discloses an 
entrapment layer (e.g., liquid traps 17) having a textured surface in contact with a fluid, and 
having a known volume available for entrapping the fluid. Herrmann et al. discloses LP A WD 
comprising an input ant output transducers (6a, 6b) electronically coupled to the respective first 
and second resonators (e.g., reflector banks 14). Herrmann et al. discloses measuring the 
density and viscosity of the fluid. Herrmann et al. lacks the detail of providing the LPAWD 
with an electrical transfer function characterized by at least a first resonant frequency Fs and a 
second resonant frequency Fa at or about 180 degrees phase shift relative to the Fs. As 
depicted in fig. 1 Yen et al. discloses a first resonant frequency Fs and second resonant 
frequency Fa at or about 180 degrees phase shift relative to the Fs (Col. 3, lines 45-68). 
Therefore, to modify Herrmann et al. by employing an electrical transfer function characterized 
by a second resonant frequency that is about 180 degrees phase shift relative to the first 
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resonant frequency would have been obvious to one of ordinary skill in the art at the time of 
the invention since Yen et al. teaches acoustic filter having theses design characteristics. The 
skilled artisan would be motivated to combine the teachings of Herrmann et al. and Yen et al. 
since Herrmann et al. states that his invention is applicable to determining density of a fluid 
including an two-port resonator/filter and Yen et al. is directed to acoustic filter. 

Re claim 2, Herrmann et al. discloses calculating the density of the fluid. 

Re claim 3, as depicted in fig. 1, Herrmann et al. discloses a textured surface (e.g. 
liquid traps 17) cover an approximately equal area of each of the resonators (e.g., reflector 
banks 14). 

Re claim 4, Herrmann et al. discloses a calibration function to account for an 
approximated viscosity of the fluid (Col. 6, lines 24-32). 

Re claim 5, as depicted in fig. 5, Herrmann et al. discloses a two-port resonator. 
Herrmann et al. does not discloses providing an amplifier coupled between the input and 
output transducers. Yen et al. discloses a phase shift circuit (24), which inherently includes an 
amplifier (Col. 5, line 4). Therefore, to modify Herrmann et al. by employing an amplifier 
would have been obvious to one of ordinary skill in the art at the time of the invention since 
Yen et al. teaches acoustic filter having theses design characteristics. The skilled artisan would 
be motivated to combine the teachings of Herrmann et al. and Yen et al. since Herrmann et al. 
states that his invention is applicable to determining density of a fluid including an two-port 
resonator/filter and Yen et al. is directed to acoustic filter. 

Re claim 7, Herrmann et al. discloses an input signal is controlled to produce a 
predetermined shear rate under which viscosity is measured. 
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Re claim 8, Herrmann et al. discloses a shear rate that is controlled by controlling the 
input electrical signal at an energy level to produce a desired displacement of the entrapment 
layer (e.g., liquid traps 17). 

Re claim 10, Herrmann et al. discloses measuring the power difference between the 
input and output transducers (Col. 6, lines 24-51). 

Re claim 11, Herrmann et al. discloses measuring a second resonant frequency (6, lines 

12-24). 

Re claim 12, as depicted in fig. 1, Herrmann et al. discloses a textured surface (e.g. 
liquid traps 17) cover an approximately equal area of each of the resonators (e.g., reflector 
banks 14). 

Re claim 13, Herrmann et al. discloses measuring the viscosity by utilizing the 
measured density of the product. 

Re claim 14, Herrmann et al. discloses using the measured viscosity to compensate for 
viscosity effects in the step of measuring density (Col. 6, lines 24-32). 

Re claims 15 and 17, Herrmann et al. discloses measuring two frequencies (fl and f2). 
Herrmann et al. discloses does not specifically discloses measuring the insertion loss between 
the input and output resonator. As depicted in fig. 1, Yen et al. discloses measuring the 
insertion loss between the input and output resonator. Therefore, to modify Herrmann et al. by 
employing power insertion loss between the input and output transducer would have been 
obvious to one of ordinary skill in the art at the time of the invention since Yen et al. teaches 
acoustic filter having theses design characteristics. The skilled artisan would be motivated to 
combine the teachings of Herrmann et al. and Yen et al. since Herrmann et al. states that his 
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invention is applicable to determining density of a fluid including an two-port resonator/filter 
and Yen et al. is directed to acoustic filter. 

Allowable Subject Matter 

4. Claim 9 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

5. The following is a statement of reasons for the indication of allowable subject matter: 
Re claim 9, Herrmann et al. teaches measuring the liquid density based on the output of a 

low-pass filter (33); and measures the viscosity of the liquid using the ascertained density, from 
the shift in frequency of the sensor. Herrmann et al. does not teach the acoustic wave amplitude 
is determined by a device constant, and energy level being geometric mean power levels 
measured by the input and output transducers. Yen et al not teach the acoustic wave amplitude is 
determined by a device constant, and energy level being geometric mean power levels measured 
by the input and output transducers. 



Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TAMIKO D. BELLAMY whose telephone number is (571)272- 
2190. The examiner can normally be reached on Monday - Friday 8:00 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on (571) 272-2208. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Tamiko Bellamy 
/TB/ 

September 2, 2008 
/Hezron Williams/ 

Supervisory Patent Examiner, Art Unit 2856 



